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s aIntroduction: Pregnant South African women with histories of drinking alcohol, abuse by violent
partners, depression, and living with HIV are likely to have their post-birth trajectories over 36
months signiﬁcantly inﬂuenced by these risks.
Design: All pregnant women in 24 Cape Town neighborhoods were recruited into a cluster RCT by
neighborhood to either: (1) a standard care condition (n¼12 neighborhoods, n¼594 mothers); or
(2) a home-visiting intervention condition (n¼12 neighborhoods, n¼644 mothers).
Setting/participants: Pregnant women residing in urban, low-income neighborhoods in Cape
Town, South Africa.
Intervention: Home visiting included prenatal and postnatal visits by community health workers
(Mentor Mothers) focusing on general maternal and child health, HIV/tuberculosis, alcohol use, and
nutrition.
Main outcome measures: Mothers were assessed in pregnancy and at 18 and 36 months post
birth: 80.6% of mothers completed all assessments between 2009 and 2014 and were included in
these analyses performed in 2014. Longitudinal structural equation modeling examined alcohol use,
partner violence, and depression at the baseline and 18-month interviews as predictors of maternal
outcomes at 36 months post birth.
Results: Relative to standard care, intervention mothers were signiﬁcantly less likely to report
depressive symptoms and more positive quality of life at 36 months. Alcohol use was signiﬁcantly
related to use over time, but was also related to depression and HIV status at each assessment and
partner violence at 36 months.
Conclusions: Alcohol, partner violence, and depression are signiﬁcantly related over time. A home-
visiting intervention improved the emotional health of low-income mothers even when depression
was not initially targeted.
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rticle under the CC BY-NC-ND license (http://creativecoIntroductionTo stem the public health consequences of infec-tious and chronic diseases in low- and middle-income countries, task shifting from professio-
nals to community health workers (CHWs) is becoming
broadly adopted.1,2 South Africa is currently in the
process of re-engineering primary health care and will
add 65,000 CHWs to their workforce, aiming to increase
both the accessibility and quality of care. Yet, CHWs
typically address only a single health challenge, forvier Inc. This is an
mmons.org/licenses/by-nc-nd/4.0/).
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birth-weight infants, or malnutrition.3–8 Almost all low-
income women face multiple health challenges associated
with poverty, life histories, and community contexts.9
South Africa has the highest rates of alcohol con-
sumption globally, with high rates of fetal alcohol
spectrum disorder in some communities.10–13 Alcohol
use is responsible for 60% of automobile accidents, >75%
of homicides, and 50% of non-natural deaths; is impli-
cated in 67% of all intimate partner violence (IPV)14; and
costs South Africa ZAR 9 billion annually.15 Alcohol use
disinhibits sexual behavior, thus associating it with
HIV.16,17 Alcohol use is also associated with unplanned
pregnancies, and is more common among women whose
partners also abuse alcohol.18–20 Alcohol use and abuse in
pregnancy contributes to children’s failure to thrive, as
homes are less organized and daily family routines more
chaotic (E Davis, MJ Rotheram-Borus, M Tomlinson,
unpublished work, 2014). Alcohol use also reduces mater-
nal adherence to all health regimens, including HIV
medications.21
Poverty is the primary marker associated with
IPV.22,23 When poverty is the only predictor, it is not
feasible to screen and target women in a speciﬁed
geographic area, given that 74.4% of South Africans
are considered low-income.24 IPV is a problem that can
only be identiﬁed after an initial violent episode or
addressed preventively with public health intervention
strategies.
Postpartum depression in South Africa has been found
to exceed 30%.25,26 Depression negatively affects child-
ren’s social and cognitive development. Depressed moth-
ers have been found to have lower levels of social
support.27,28 Depressed women are also more likely to
use alcohol frequently and be more resistant to treatment
to reduce alcohol use in other countries, though these
patterns are not well documented in South Africa.29–31
South Africa has 3.4 million women living with
HIV.32 In 2012, 17.9% of South Africans aged 1549
years, the majority of whom are women of childbearing
age, were infected.32 Antenatal testing during pregnancy
identiﬁes most women living with HIV; about 99% of
pregnant women are tested for HIV in the Western
Cape, a region with a relatively strong health infra-
structure. About 30% of pregnant women are HIV
seropositive; however, interventions to prevent mother
to child transmission have reduced perinatal transmis-
sion from roughly 30% to about 3%.33–35 Yet, HIV
impacts many areas of a woman’s life, including relation-
ships with partners and children, as well as mental and
physical health.36,37
Given the high prevalence of each of these maternal
risk factors for negative long-term outcomes, we examinelow-income mothers in Cape Town, South Africa from
pregnancy until 36 months post birth. We examine how
the risk factors interact, and how each of these factors is
related to demographic and behavioral contexts that are
potential avenues for intervention. We hypothesize that
participation in a supportive prenatal and postnatal
intervention would have long-term beneﬁts for maternal
well-being. Paraprofessionals with the same educational
and socioeconomic background as the study participants,
from nearby neighborhoods, served as the CHW home
visitors. The paraprofessionals reﬂected task shifting
from clinics to families’ homes. The CHWs were taught
to address multiple risk factors concurrently.
Methods
Three independent teams were involved: assessments (Stellen-
bosch University), intervention (Philani Programme), and data
analyses (University of California, Los Angeles [UCLA]). Partic-
ipants completed all assessments between 2009 and 2014 and were
included in the following analyses performed in 2014.
Study Sample
Six matched sets of four neighborhoods each (n=24 neighbor-
hoods) were identiﬁed in low-income, urban areas outside Cape
Town, South Africa, based on similarity in size (using aerial maps);
number of shebeens (bars) determined by walking and plotting the
sites; electricity; access to running water; toilets; and distance to
clinic care. Buffer zones were established between neighborhoods.
Street intercept surveys regarding duration of living in the
neighborhood were conducted on weekends with 20 randomly
selected women per neighborhood. Based on these matching
procedures, UCLA randomized each neighborhood to either an
intervention condition, in which all pregnant women received
home visitors from CHWs (called “mentor mothers”), as well as
clinic care, or a standard care condition (clinic care).
From May 2009 to September 2010, a total of 12 low-income,
urban women were recruited by Stellenbosch University as
recruiters, went house to house in one intervention and one
control neighborhood to identify all adult pregnant women (aged
Z18 years), and obtained consent for them to be contacted by the
assessment team. Only 2% of pregnant women refused participa-
tion. We recruited, trained, and certiﬁed additional low-income,
urban women to serve as interviewers; each interviewer entered
participants’ responses to the assessment measures on mobile
phones in an hour-long interview. Supervisors monitored and gave
feedback on the data quality weekly.
Figure 1 summarizes participant ﬂow through the study. The
neighborhoods and pregnant women were highly similar across
conditions. The minimum number of pregnant women needed per
neighborhood to achieve 80% power to detect a standardized effect
size of 0.40 established the sample size. The original sample
consisted of 1,238 women. There were 117 dyads in which either
the mother or infant died, and these dyads were removed from the
study (ﬁnal n¼1,121). The current sample of mothers has 904
women (80.6%) who participated in all assessments at baseline, 18
months, and 36 months.www.ajpmonline.org
Figure 1. Movement of participants through the RCT at assessment points comparing mothers in a control condition and a
home visiting intervention.
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Standard clinic care in Cape Town is accessible within 5 km to
each neighborhood and provides tuberculosis (TB), HIV, and CD4
testing; partner testing; dual-regimen therapies for people living
with HIV; consistent access to milk tins (formula); co-trimoxazole
for infants until HIV testing; HIV polymerase chain reaction
testing at 6 weeks; and (inconsistent) postnatal visits at 1 week.
Standard antenatal care is typically four visits, with well-baby visits
post birth. HIV care is offered within antenatal visits for pregnant
women and in specialized HIV care clinics post birth.
Each intervention neighborhood had the same services available
as in the standard care condition. The Philani Programme
implemented and supervised all intervention procedures, building
on its existing home-visiting program. Philani recruited 12 CHWs,
selected because of their good social and problem-solving skills
and success in raising their own healthy children, to make home
visits to participants in the 12 intervention neighborhoods. CHWs
were trained for 1 month in cognitivebehavioral change strat-
egies and role-playing. They also watched videotapes of common
situations they might face. They were trained to provide and apply
health information about general maternal and child health, HIV/
TB, alcohol use, and nutrition to low-income, urban women’s lives.
CHWs were certiﬁed and supervised biweekly with random
observations of home visits.November 2015The Philani Programme implemented the intervention. CHWs
were trained for 1 month on how to document their contacts with
mothers using a mobile phone and a paper log system, and on the
educational knowledge regarding key health topics: HIV/TB,
prevention of mother to child transmission of HIV, alcohol,
mental health, breastfeeding, and malnutrition. The second month
of training focused on the theory of behavior change (people
change slowly over time with small steps, in relationship with
opportunities and rewards) and skills to facilitate behavior change:
goal setting, problem solving, relaxation, assertiveness, and shap-
ing. CHWs practiced home visits with each other and mock clients,
and were certiﬁed by supervisors at the end of training. About half
of the potential CHWs who entered training were not certiﬁed and
were eliminated as potential CHWs. The intervention dose
(number, length of home visits) delivered by CHWs was moni-
tored on mobile phones, including a time stamp and brief
summary report. On average, CHWs made six antenatal visits
(SD¼3.8), ﬁve postnatal visits between birth and 2 months post
birth (SD¼1.9), and 1.4 visits/month until the children were
18 months old. After 18 months, visits only occurred once every
6 months. Sessions lasted 31 minutes each on average. At each visit,
CHWs reported the content of the session on their mobile phone
from among the eight targeted topics and if it was a crisis session.
Supervisors randomly site visited each CHW twice a month and
reviewed charts on an ongoing basis and at monthly in-service
Table 1. Summary Statistics, Ranges, and Factor Loadings in the Conﬁrmatory Factor
Analysis (n¼904 Cape Town Mothers)
Variables (range) Ma SD Factor loading
Baseline
Age (years) (1842 years) 26.53 5.63 —
Alcohol use during pregnancy (%) (yes¼1, no¼0) 27 —
Depression
GHQ (136) 14.69 8.62 0.95
EPDS (030) 10.72 6.91 0.85
HIV-positive (%) (yes¼1, no¼0) 28 —
Intimate partner violence (14)
Slap 1.51 0.85 0.78
Shove 1.32 0.70 0.74
Punch 1.19 0.57 0.75
Weapons 1.07 0.36 0.42
18 Months
Alcohol use
Alcohol frequency (18) 1.34 1.00 0.95
Number of drinks (05) 0.19 0.60 0.86
Frequency of 3 or more drinks (07) 0.38 1.03 0.97
Depression
GHQ (136) 9.28 8.08 0.85
EPDS (030) 6.77 7.34 0.89
Intimate partner violence (14)
Slap 1.19 0.57 0.86
Shove 1.17 0.54 0.84
Punch 1.11 0.47 0.89
Weapons 1.05 0.29 0.55
Year 3 outcomes
Alcohol use
Alcohol frequency (18) 1.57 1.35 0.97
Number of drinks (03) 0.22 0.54 0.88
Freq. 3 or more drinks (18) 1.42 1.18 0.88
Positive emotional healthb
SF-36 EH (620) 18.54 2.80 0.76
SF-36 Depression (930) 33.79 6.83 0.87
Hopkins (25100) 89.97 15.98 0.94
EPDS (030) 23.60 7.61 0.88
(continued on next page)
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service trainings, CHWs received
refresher training and role-played
difﬁcult cases.
Measures
Baseline measures included dem-
ographic variables initially used in
the analysis, which were maternal
age in years, education, having a
current partner and monthly
income; alcohol use during preg-
nancy, which was a single-item
dichotomous measure (yes¼1/
no¼0) derived from responses to
items on alcohol use during preg-
nancy; and depression and emo-
tional distress, which were
assessed with two scales used as
indicators of a latent variable rep-
resenting depression. The ten-
item Edinburgh Postnatal Depres-
sion Scale (EPDS) asks how a
mother has felt in the past 7 days
on a 4-point scale ranging from
No, not at all to Yes, quite a lot.38
The EPDS was developed to iden-
tify women at risk for postpartum
depression. Scale items corre-
spond to various clinical depres-
sion symptoms, such as guilt, sleep
disturbance, low energy, anhedo-
nia, and suicidal ideation. Overall
assessment is done by the total
score, determined by adding
together the scores for each of
the ten items. Higher scores indi-
cate more depressive symptoms.
The EPDS has been used during
the postpartum period, as well as
during pregnancy.39,40
The second scale was the GHQ-
12, a reliable and sensitive short-
form of the General Health Ques-
tionnaire. The GHQ-12 assesses
the inability to carry out normal
functions and the appearance of
new and distressing life events,41
with a 4-point scale ranging from
Not at all toMuch more than usual
referring to the past few weeks.
Scores were summed; higher
scores indicated greater psycho-
logical distress.
Other baseline measures incl-
uded a dichotomous HIV-posit-
ive serostatus variable (yes¼1/
no¼0) and an IPV variablewww.ajpmonline.org
Table 1. Summary Statistics, Ranges, and Factor Loadings in the Conﬁrmatory Factor
Analysis (n¼904 Cape Town Mothers) (continued)
Variables (range) Ma SD Factor loading
Intimate partner violence (14)
Slap 1.20 0.58 0.88
Shove 1.16 0.53 0.81
Punch 1.12 0.49 0.86
Weapons 1.05 0.32 0.50
Group membership
Intervention member (%) (yes¼1, no¼0) 52 —
Note: Boldface indicates statistical signiﬁcance (pr0.001).
aValues are M, unless otherwise noted.
bHigher scores indicate better emotional health. Scales reversed where necessary.
EH, Emotional Health subscale; EPDS, Edinburgh Postnatal Depression Scale; GHQ, General Health
Questionnaire; SF-36, 36-item Short Form Health Survey.
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on women’s experiences of violence. Women were asked four
items referring to the past 12 months: if they were slapped or had
anything thrown at them; were pushed or shoved; were punched
with a ﬁst or another object; or were attacked or threatened with a
weapon by their partner. Responses ranged from never (1), once
(2), few (3), to many (4).
Eighteen-month variables included alcohol use, which was a
latent variable indicated by the following three items: frequency of
drinking alcohol (0–9 scale, 0=never to 9=every day); amount of
alcohol on drinking days (0–5 scale, 0=none to 5=ten or more
drinks); and frequency of three or more drinks per day (0–9 scale,
0=never to 9=every day)43; and emotional distress and IPV, both
of which were assessed in the same manner as at baseline.
Three-year outcomes included alcohol use, which was assessed
in the same manner as at 18 months; IPV, which was assessed in
the same manner as at baseline and 18 months; and positive
emotional health, which was assessed with four scales that were
scored to indicate greater emotional health and less depression. A
summary score was used for each subscale. Scales 1 and 2 are
subscales derived from the 36-item Short Form Health Survey,44
the ﬁrst of which was the Emotional Health subscale and the
second the Mental Health subscale. These scale items are scored
from 1 to 5 and refer to the past 4 weeks. The third scale was the
Hopkins Symptom Checklist Depression Scale, also known as the
Brief Symptom Inventory.45 The fourth scale was the EPDS.
Finally, a dichotomous variable (yes¼1/no¼0) indicated if the
participant was in the intervention group. Thus, our analysis
reﬂects an intent-to-treat analysis.
Statistical Analysis
The EQS, version 6, structural equations program was used to
assess an initial conﬁrmatory factor model and a predictive path
model. The initial conﬁrmatory factor analysis assessed the
adequacy of the hypothesized measurement model, and the
associations among the latent variables and single item variablesNovember 2015without imputing any direction-
ality. A directional latent variable
path model positioned the base-
line variables of age, alcohol use
during pregnancy, depression,
HIV-positive status, and IPV as
predictors of the 18-month inter-
mediate measures of alcohol use,
depression, and IPV. These, in
turn, predicted the 36-month out-
comes of alcohol use, positive
emotional health, and IPV. Inter-
vention condition status initially
predicted the 18-month interven-
ing variables and the outcome
variables. Having a current part-
ner, education, and income were
not signiﬁcantly associated with
the other variables of interest and
were not included in the models.
Nonsigniﬁcant paths and cova-
riances were gradually droppeduntil only signiﬁcant paths and covariances remained. Paths
were added from the baseline variables to the outcome variables
based on suggestions from the Lagrange Multiplier test for ﬁt
improvement.46
These analyses compare a proposed hypothetical model with a
set of actual data. The closeness of the hypothetical model to the
empirical data is evaluated statistically through various goodness-
of-ﬁt indexes. Goodness of ﬁt was assessed with both maximum
likelihood (ML) chi-square and the robust SatorraBentler (SB)
chi-square values, the comparative ﬁt index (CFI), robust com-
parative ﬁt index (RCFI), and the root mean squared error of
approximation (RMSEA).47 The robust SB chi-square was used
in addition to normal ML methods because it is appropriate when
the data depart from multivariate normality. The multivariate
kurtosis estimate was high in the data set (normalized Mardia z-
statistic, 333.88). The CFI and RCFI range from 0 to 1 and reﬂect
the improvement in ﬁt of a hypothesized model over a model of
complete independence among the measured variables. RCFI
values at Z0.95 are desirable, indicating that the hypothesized
model reproduces Z95% of the covariation in the data. The
RMSEA is a measure of lack of ﬁt per degrees of freedom,
controlling for sample size, and valueso0.06 indicate a relatively
good ﬁt between the hypothesized model and the observed data.
Because of random assignment, we did not expect intervention
condition membership to be correlated signiﬁcantly with any
baseline predictors, although we examined in the conﬁrmatory
factor analysis whether by chance any of the baseline measures
were associated signiﬁcantly with intervention status. If so, we
controlled for these pre-existing associations. We also report
whether there were signiﬁcant indirect effects on the 36-month
outcomes of any baseline predictor or of intervention status
mediated through the 18-month variables. Data were collected
between 2009 and 2014 for these longitudinal analyses, which were
performed in 2014.
The IRBs of UCLA, Stellenbosch University, and Emory
University approved the study, whose methods have previously
been published.48
Table 2. Correlations Among Measured and Latent Variables in Model
Variables
Baseline 1 2 3 4 5 6 7 8 9 10 11 12
1. Age —
2. Alcohol during pregnancy 0.11*** —
3. Depression 0.01 0.12*** —
4. HIV-positive 0.10*** 0.06 0.11*** —
5. Intimate partner violence 0.05 0.26*** 0.24*** 0.01 —
18-months
6. Alcohol use 0.04 0.38*** 0.04 0.09** 0.19*** —
7. Depression 0.15*** 0.00 0.17*** 0.08* 0.13*** 0.04 —
8. Intimate partner violence 0.02 0.10** 0.06 0.03 0.50*** 0.19*** 0.16*** —
3-Year outcomes
9. Alcohol use 0.10** 0.40*** 0.06 0.04 0.20*** 0.51*** 0.02 0.11** —
10. Positive emotional health 0.05 0.13*** 0.19*** 0.06 0.14*** 0.11*** 0.23*** 0.11** 0.21*** —
11. Intimate partner violence 0.02 0.21*** 0.12*** 0.04 0.22*** 0.19*** 0.05 0.21*** 0.29*** 0.39*** —
Group membership
12. Intervention member 0.04 0.00 0.07* 0.02 -0.02 0.03 0.03 0.04 0.02 0.07* 0.02 —
Note: n¼904. Boldface indicates statistical signiﬁcance (npr0.05; nnpr0.01; nnnpr0.001).
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The average age of the women was 26.5 (SD¼5.6) years,
ranging from 18 to 42 years. Regarding marital status,
43% were single, 20% were living with someone, and 37%
were married. Tenth grade was the average education
level, 75% did not complete high school, 79% were not
employed, and 14% were employed part or full time.
Others had temporary jobs or were self-employed. Fifty
percent had incomes equal to or under ZAR 2000/month
(about $200).
Table 1 reports the means, SDs, ranges, and stand-
ardized factor loadings for the measured variables. All
measured variables loaded signiﬁcantly (po0.001) on
their hypothesized latent factors. The ﬁt indexes were
highly acceptable (ML chi-square [343, n¼904]¼955.83,
CFI¼0.96, RMSEA¼0.05, SB chi-square [343,
n¼904)¼551.43, RCFI¼0.97, RMSEA¼0.03). No mod-
iﬁcations were necessary in this model.
Correlations among all of the latent and single-item
variables are reported in Table 2. Of note, intervention
membership was not signiﬁcantly associated with any
baseline variables except for an unexpected signiﬁcant
association with the intervention mothers reporting
more depression. This relationship was not signiﬁcant
in the original overall sample (only 80.6% of participants
were in these current analyses, i.e., those who completed
all assessments). Focusing only on the most highly
signiﬁcant correlations (pr0.001), having used alcohol
during pregnancy was most associated with IPV at
baseline (0.26) and again at 36 months (0.21), as well
as continued alcohol use at 18 and 36 months (0.38 and
0.40, respectively). Depression at baseline was most
associated with concurrent partner violence (0.24),
continued depression at 18 months (0.17), and more
partner violence (0.12) and less positive emotional health
at 36 months (0.29). HIV-positive status had a signiﬁ-
cant relationship with more depression at baseline (0.11)
and was associated with older age (0.10).
Baseline IPV was associated with numerous malad-
aptive behaviors, including alcohol use at 18 and 36
months (0.19 and 0.20, respectively), more depression at
18 months (0.13), and less positive emotional health at 36
months (0.14). It also was stable over time (0.50 at 18
months and 0.22 at 36 months post birth). Older women
reported more depression (0.15) at 18 months. At 18
months, alcohol use was associated with more IPV
concurrently (0.19) and at 36 months (0.19). It was also
highly associated with continued alcohol use at 36
months (0.51). Depression at 18 months was associated
concurrently with more IPV and with less positive
emotional health at 36 months (0.23). IPV during
pregnancy was associated with continued IPV at
Rotheram-Borus et al / AmNovember 201536 months (0.21). The negative outcomes at 36 months
were signiﬁcantly correlated among themselves, as shown
in Table 2. Being in the intervention group was signiﬁ-
cantly associated with more positive emotional health
(0.07, pr0.05).
The ﬁnal path model had excellent ﬁt statistics (ML
chi-square [380, n¼904]¼1,007.04, CFI¼0.96, RMSEA¼
0.04 and SB chi-square [380, n¼904]¼601.28,
RCFI¼0.97, RMSEA¼0.03). Results of the analysis with
all signiﬁcant paths included are depicted in Figure 2.
Nonsigniﬁcant paths were dropped gradually. Latent
variables are represented by circles; measured variables
are depicted in rectangles. Only signiﬁcant direct effects
are shown in Figure 2. The substantial associations
among the residuals of the outcome variables are also
depicted.
Focusing on the 36-month outcomes, alcohol use was
signiﬁcantly predicted by prior alcohol use at baseline
and 18 months, as well as younger age. IPV was predicted
by alcohol use at 18 months, IPV at 18 months, alcohol
use during pregnancy, and IPV at baseline. Positive
emotional health was predicted by less alcohol use, less
depression and less IPV at 18 months, less depression at
baseline, and by being in the intervention condition.
Controlling for the prior association between interven-
tion status and baseline depression signiﬁcantly
enhanced the relationship between better emotional
health and intervention participation. The intervention
reduced depression even though initially the mothers in
this condition were more depressed than those in the
control condition.
There also were signiﬁcant indirect effects of baseline
variables on the 36-month outcome variables mediated
through the 18-month variables. In addition to its direct
effect, alcohol during pregnancy had an indirect effect on
alcohol use at 36 months through its effect on alcohol use at
18 months (po0.001). HIV-positive status and IPV also
exerted signiﬁcant indirect effects on greater alcohol use at
36 months (po0.05 and po0.01, respectively), also medi-
ated through alcohol use at 18 months. Positive emotional
health was impacted indirectly by baseline variables of less
alcohol during pregnancy (po0.05), less depression
(po0.01), less IPV (po0.01), and younger age (po0.001).
IPV was impacted indirectly by baseline variables of alcohol
during pregnancy (po0.01) and more IPV (po0.001).Discussion
The home-visiting intervention with urban South Afri-
can mothers was associated with improved maternal
emotional health 36 months after their children were
born, though the intervention did not initially target
Figure 2. Signiﬁcant regression paths predicting 3-year outcomes among 904 mothers in Cape Town.
Note: Large circles represent latent variables; rectangles represent single-item indicators. For readability, correlations among the predictors are not
shown. Regression coefﬁcients are standardized (apo0.05; bpo0.01; cpo0.001).
Rotheram-Borus et al / Am J Prev Med 2015;49(5):715–725722reductions in maternal depression or improved maternal
emotional health. It is noteworthy that the beneﬁts of the
intervention were broader than only a measure of
perinatal depression. There were four measures of emo-
tional health included in the latent variable reﬂecting
emotional distress: the EPDS (only depression measure
used at baseline in pregnancy), Brief Symptom Inventory,
and subscales from the 36-item Short Form Health
Survey. The signiﬁcant intervention impact affects the
latent variable, reﬂecting a much broader measure of
well-being compared with only being a depression
measure.
This outcome was encouraging given that within this
sample, by chance, the intervention condition mothers
were more depressed at baseline. This paper focuses only
on mothers who participated in all follow-up assessments
—in the entire sample, there were no signiﬁcant baseline
differences in depression. Perhaps having a supportive
individual in their lives had unanticipated, positive
consequences. CHWs encouraged and trained mothers
to care for their infants, regardless of their mothers’
feelings or stress. In prior analyses, we found that
mothers’ depression did not remit post birth, at 6 or 18
months.4,49 However, we did ﬁnd that children ofdepressed mothers maintained a healthier growth pat-
tern, being both heavier and longer than infants of
control mothers.4,49 We do not know the mechanism
by which maternal depression remits signiﬁcantly more
at 36 months among intervention mothers. However,
healthier children are easier to care for, and it is possible
that the long-term beneﬁts of the intervention (which
basically stopped at about 6 months post birth) accrued
over time. This effect is more impressive given one of the
few baseline differences was that the intervention moth-
ers were signiﬁcantly more depressed at baseline.
There is a persistent negative impact associated with
IPV over 36 months post birth. IPV is the best predictor
of previous partner violence and the effect is maintained
across both the 18- and 36-month assessments. It is not
clear from our data whether mothers are staying with the
same partner or if new partners engage in this negative
behavior. Our measures of IPV only focused on violence
in the last year, and we did not inquire about rape.
Therefore, there may be an even greater relationship
between IPV and other risks. However, our measures did
refer to signiﬁcant violent acts compared to measures of
violence with the best psychometric properties,50 such as
“hurt, insults, threatened, or screamed.”50 Thus, althoughwww.ajpmonline.org
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properties,50 our measure does reﬂect violent acts, with
physical contact or weapons involved in each item.
A similarly strong and persistent relationship is found
in alcohol use and abuse over time. Mothers who used
alcohol while pregnant continued using and abusing
alcohol over time. In previous analyses, we found that
mothers in the control condition who drank alcohol
prior to knowing that they were pregnant (25%), in fact,
increased their use threefold during pregnancy.4
Although the intervention reduced alcohol use in preg-
nancy, drinking resumed post birth. These analyses
suggest that drinking is a very stable behavior. A more
intensive or group-focused intervention is needed for
these mothers to be successful in reducing alcohol use
over time.51 This is a disturbing ﬁnding, given the
pervasive and long-term negative outcomes of alcohol
use and abuse. IPV at baseline also predicted more
alcohol use, depression, and continued violence at 18
months. It also had signiﬁcant indirect effects on all three
outcomes. This constellation of depression, IPV, and
alcohol behaviors must be addressed with a comprehen-
sive approach when designing an intervention.
Alcohol use and IPV were highly stable over time.
Depression is also relatively stable, though the emotional
health variable was composed of multiple constructs
reﬂecting mental health status. These behaviors are likely
to have lifelong effects on the children over time. The
CHWs were only trained to reduce alcohol use, not
depression or IPV. The integrated and persistent risk
pattern over time indicates the need for CHWs to extend
the length of their interactions and expand beyond HIV,
nutrition, and alcohol. Existing intervention models are
almost all categorical funding streams, with CHWs
addressing a single outcome. Families’ lives are charac-
terized by embedded risk “routines” of drinking and IPV.
Generalist models of interventions using CHWs are
recommended to help families slowly change their
routines and risky behaviors with practice and small
steps over time. Training CHWs as problem-solving
coaches is likely to be a more viable, long-term inter-
vention strategy.Limitations
These data were collected in the context of an RCT.
Fortunately, both the internal and external validity of the
overall sample were excellent. Only 2% of pregnant
women refused participation in the study and the
follow-up rates exceeded 85% at each time point.
Unfortunately, we did not include teenage parents—the
consent process was considered too complex andNovember 2015problematic to include young women, given that they
live with their parents.
Our only informant was the mother; the interviewers
did complete physical measures of the child. It would be
highly desirable to include fathers, but partnerships were
transitory and fathers were not available for inclusion.
Future studies on the nature and context of IPV should
include multiple informants and, hopefully, partners
and men.
Conclusions
Alcohol use, IPV, and depression are quite stable from
pregnancy through the ﬁrst 36 months of children’s lives.
Depression appears to remit most often, compared to
alcohol or IPV. However, the inter-relationships among
these risk factors indicate the importance of CHWs and
other interventions to concurrently address these health
risks. The CHWs in this project were trained to address
alcohol and HIV, but not IPV or depression. Yet,
intervention mothers had signiﬁcantly less depression
and more positive mental health on multiple measures of
well-being, compared to mothers in the control con-
dition. Future interventions must train CHWs on how to
address both IPV and depression and, perhaps, there
would be improvements in IPV. In addition, the fre-
quency of visits decreased substantially after 6 months
post birth—it is likely that interventions must be
sustained over time.
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